The left ventricular function was assessed in 70 diabetics under 60 years of age without clinically evident heart disease using established non-invasive methods, these include systolic time interval method and echocardiography. The ratio of pre-ejection period to left ventricular ejection time (PEP/ET) was remarkably elevated in diabetics with severe microangiopathy (0.431 ± 0.037). Even in diabetics without microangiopathy PEP/ET ratio was significantly higher (0.374 ± 0.037) compared with that in controls (0.331 ± 0.023, P < 0.01). Most of diabetics with a PEP/ET value of higher than 0.40 were not under proper care with regard to diabetic control. A tendency toward normalization of PEP/ET values was often observed with the improvement in diabetic control during six to twelve months among the inadequately controlled diabetics. Isovolumic relaxation time in diabetics was longer than in controls (80 ± 14msec, 59± llmsec,P<0.005).
The left ventricular function was assessed in 70 diabetics under 60 years of age without clinically evident heart disease using established non-invasive methods, these include systolic time interval method and echocardiography. The ratio of pre-ejection period to left ventricular ejection time (PEP/ET) was remarkably elevated in diabetics with severe microangiopathy (0.431 ± 0.037). Even in diabetics without microangiopathy PEP/ET ratio was significantly higher (0.374 ± 0.037) compared with that in controls (0.331 ± 0.023, P < 0.01). Most of diabetics with a PEP/ET value of higher than 0.40 were not under proper care with regard to diabetic control. A tendency toward normalization of PEP/ET values was often observed with the improvement in diabetic control during six to twelve months among the inadequately controlled diabetics. Isovolumic relaxation time in diabetics was longer than in controls (80 ± 14msec, 59± llmsec,P<0.005).
Our results suggest that abnormalities of left ventricular function in diabetics maybe related to not only severity of microangiopathy but also the state of diabetic control. The maintenance of adequate control of diabetes seems to play an important role in the prevention of congestive heart failure in patients with diabetes mellitus.
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Cardiac disease has been found to be one of the major complications of diabetes mellitus and for many years was attributed to coronary atheroscleresis.
However, the Framingham study1' showed that diabetics suffered an incidence of heart failure in excess of that predicted from atherogenic risk factors, and suggested that some form of cardiomyopathy was associated with diabetes mellitus. Recently, there is increasing evidence2"6' that diabetics have abnormalities of left ventricular function in the absence of clinical heart disease.
Whether this result from small vessel disease of the myocardium or metabolic effect of diabetes is unknown.
This study was undertaken to investigate the left ventricular function as a potential myocardial involvement in diabetic patients without clinical evidence of myocardial ischemia using established non-invasive method. The relationship between the left ventricular function and the clinical features of diabetes mellitus were also investigated.
PATIENTS AND METHODS
The left ventricular function was assessed in 70 diabetic patients and 31 healthy controls. According to the severity of diabetic retinopathy and the existence of persistent proteinuria, the diabetics were classified to three groups: patients with no retinopathy and persistent proteinuria (Group I, n = 35), those with simple retinopathy and no persistent proteinuria (Group II, n = 26), and those with proliferative retinopathy and persistent (Fig. 2) .
Statistical analysis were performed according to student's t-test.
RESULT PEP/ET ratio was significantly higher in Group III (0.431 ± 0.037) compared with that in Group I (0.374 ± 0.037, P < 0.005), and in Group II (0.366 ± 0.025, P < 0.005). However, PEP/ET ratio in Group I and II were significantly higher than in the controls (0.331 ± 0.023, P < 0.01) respectively (Fig. 3) .
The mean fasting blood sugar levels during one year before examination were significantly correlated with PEP/ET ratios (r'= 0.414, P < 0.05). Furthermore, most of diabetics with a PEP/ET value of higher than 0.4 were not under proper care with regard to diabetic control (Fig.  4) .
Remarkably high values of PEP/ET were found *decreased more tan 50 mg/dl in fasting blood sugar levels during observation period. Therefore, factors other than pathological findings responsible for the cardiac dysfunction in diabetics must be considered, these include disturbance of the energy metabolism in the myocardium and/or effect on contractile protein by abnormal carbohydrate metabolism.
In the present study the abnormalities of left ventricular function are shown in diabetics without clinically evident heart disease using established non-invasive method. Although left ventricular function is subclinically impaired in most diabetics, it seems likely that there are exceptionally few who would eventually develop overt cardiac failure in the absence of hypertension or coronary heart disease. However impaired left ventricular function may explain the high immediate mortality and the high incidence of cardiogenic shock and congestive heart failure after myocardial infarction in diabetics14\
Our results suggest that abnormalities of left ventricular function in diabetics maybe related to not only severity of microangiopathy but also the state of diabetic control. The maintenance of adequate control of diabetes seems to play an important role in the improvement of the left ventricular function and prevention of congestive heart failure in patients with diabetes mellitus.
